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[57]  ABSTRACT

The invention relates to a process for the preparation of
ranitidine of formula (I)

- | (1)
ﬂ CHNO,
o u

Me;NCH, CH;SCH>CH;NHCNHMe

~which comprises reacting a thiol of formula (II)

| (D)
Q

MesNCH> CH>SH

with an alkylating agent of formula (III)

ﬁHNO:: (1II)
LCH,CH;NH—CNHMe

where L is a leaving group, preferably halogen.

The invention also relates to novel intermediates, the
thiol of formula (IT)

o (1n
Me;NCH; CH32SH |

in the form of a stable acid addltmn salt and the isothi-
ourea of formula (IV)

— o av)
| NH | |
/[A\ u

MeNCH, CH,SCNH;

and stable acid additions salts thereof.

2 Claims, No Drawings
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INTERMEDIATES IN THE PREPARATION OF
o RANITIDINE - ~

This application is a lelSlOIl of apphcatlon Ser No
223,484, filed Jan. 8, 1981, now abandoned. |

This invention relates to a process for the preparatlon
of a furan dertvative. |

- The furan derivative of f_o_rmula I

ﬂ ~ CHNO;
5 T

Me;NCH, CHZSCHzCHgNHCNHMe |

O

5

0

15

which is known as ranitidine is disclosed in British Pa- -

tent No. 1,565,966 as a potent and selectwe Hz-antago-
nist. |

The present invention provides a process for the
preparatlon of the furan derivative of formula (I) which
comprlses reaetlng a tthl of formula (Il)

' MezNCHz_ 9 'cnzsn o

- with an alkylatlng agent of formula (III)

SRR ﬁHNUz .
LCH;CI-IZNH—-CNHMe o

' where Lisa Ieavmg group '

- Anexample of a suitable leavmg group Lisa halogen
| 'j-atom, chlorine being preferred. | |

-~ The process of the present invention prov1des a novel
- and useful method for the preparatlon of the compound
ranltldlne ,

The proeess aceordlng to the invention may be car-

20

an
g
~of formula (Il) by treatment with a base such as sodium

30
. am

35

) _' ried out in a suitable solvent such as water, aqueous
tetrahydrofuran, dimethylformamide, an alkanol (e.g. .

‘methanol) or a ketonic solvent such as acetone option-

ally with the addition of water. The reaction is prefera-
‘bly carried out in the presence of a base such as an
inorganic base (e.g. an alkali metal carbonate or hydrox-

- 1de such as potassium carbonate or potassium or sodium

o hydroxlde), an alkoxide (e.g. sodium: methoxide) or a

~tertiary amine (e.g. triethylamine), and at a suitable
“temperature for examme within the range of 10° to 80°

C. The reaction is preferably effected in an inert atmo-
~ sphere, for example under nitrogen. In a modification of |
this process the thiol of formula. (II) may be reacted

- “with the alkylatlng agent (1II) in a two phase system

'- “using for example chloroform and water, in the pres-

43
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55

; f a phase transf talyst- ter am-
ence of a phase transfer catalyst (e.g. a quaternary “mula (IV) are not particularly stable but it has been

- monium salt such as benzyltrlethylammonmm chlorlde)
and a base (e.g. sodium hydroxide). |

~ Particularly advantageous eondmons for. carrym g

| out the alkylation reaction include treating the thiol of

formula (II) with the alkylatmg reagent (IIT) (in which -

L is chlorine) either in the presence of an alkali metal

| hydromde (e.g: potassium hydroxlde) in water, or in'the
- presence of potassium carbonate using aqueous tetrahy-

~ drofuran as the solvent. Advantageously the reaction is

carried. out'at room temperature under an atmoSphere
of nltrogen T

60

65

| ate

__ _ples

P .
The thiol (IT) may be used directly or is generated in

situ from an acid addition salt such as an oxalate salt.

Alternatively, when the reaction is carried out in the
presence of a base, the thiol (IT) may be generated in situ
from the isothiourea (IV) or a salit thereof, for example

'a bis maleate salt under the basic conditions of the
_' reaction. |

| ' av)
L

| o i
MeNCH; | - CH32SCNH;

. The thiol _of formnla '(II) may be prepared by reacting
the corresponding alcohol of formula (V)

=

MesNCH> O CH>;OH

(V)

with thiourea in the presence of a concentrated acid

such as concentrated hydrochloric acid to produce the

isothiourea (IV), which is then converted into the thiol

carbonate or 5 N sodium hydroxide, preferably in the
presence of an antioxidant such as sodium dithionite or

‘or sodium metabisulphite. Once 1solated, the free base
thus formed may be converted into a stable acid addi-

tion salt by treatment with an appropriate acid, in par-
ticular oxalic acid, preferably in a solvent such as tetra-

o hydrofuran.

If it is desired to isolate the isothiourea (IV) this is
also preferably isolated in the form of a stable salt, e.g.
the bis-maleate, by treatment with an appropriate acid

preferably in a solvent such as tetrahydrofuran.

- The compound of formula (III) in which L is halogen '

(e g. chlorine) may be prepared by reacting a eompound
of forrnula (V I)

CHNOz

_ (VD)
L'CNHMe |

(in which L’ is a leaving group e.g. methylthio) with a

haloalkylamine such as chloroethylamine preferably in

~ the form of a salt e.g. a hydrochloride. The reaction is

carried out in a suitable solvent such as water, in the

presence of a base such as triethylamine, and preferably
~ at an elevated temperature, for example at about 100° C.

- The acid addition salts of the thiol of formula (II), and

' the. isothiourea of formula (IV) and acid addition salts

- thereof are all novel compounds and should be regarded
as part of the present invention.

‘The thiol of formula (IT) and the 1sothtourea of for-

| _foundythat they can be stabilised by converting them

into the form of an acid addition salt. Examples of such
stable acid addition salts include hydrochlorides, sul-
- phates, alkyl and aryl sulphonates, acetates, fumarates,
~ maleates and benzoates. A preferred acid addition salt

of the thiol of formula (II) is an oxalate, and a preferred

acid addltlon salt of the 1sothlourea V)i the bis male-

. The lnventron 1s 1llnstrated by the fol]owrng Exam-
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PREPARATION 1

1- [[[5'[(DlmEthylammo)methyl]-2-furany1]methyl]thl-
oJmethanimidamide, maleate (1:2) . .

5- [(Dlmethylammo)methyl] 2-furanmethanol (3.1 g)
was added gradually to a solution of thiourea (1.53 g) in
concentrated hydrochloric acid (5 ml). After standing
at room temperature for 18 h, the solution was heated at
98°-100° for 30 minutes. The solution was cooled, tetra-
hydrofuran (100 ml) and an excess of anhydrous sodium
carbonate added and after 30 minutes the mixture was
filtered. A solution of maleic acid (4.65 g) in dry tetra-
hydrofuran (40 ml) was added to the filtrate and the
solid which separated was filtered, washed with tetra-
hydrofuran and ether to give the title compound (8.1 g)

m.p. 144°-145°,
PREPARATION 2

5—[(Dimethylamino)methyl]'-i-furanmethanethiol,
oxalate (1:1)

5-f(Dimethylamino)methyl]-2-furanmethanol (7.76 g)
was added gradually to a solution of thiourea (3.81 g) in
concentrated hydrochloric acid (12.5 ml). After 18 h,
the solution was heated for 30 minutes at 98°-100° and
evaporated to low bulk. A solution of sodium hydroxide
(10 g) in water (50 ml) and sodium dithionite (10 g) was
added and after 1 h the solution was extracted with
ether (6X50 ml). Boric acid (35 g) was added to the
aqueous fraction and the suspension was extracted with
ether (4 X 50 ml). To the combined ethereal extracts was
added sodium dithionite (2 g) and an excess of anhy-
drous sodium carbonate. After 3 h, the mixture was
filtered into a solution of oxalic acid (6.3 g) in dry tetra-
hydrofuran (60 ml).

The solid which separated was filtered, washed with

tetrahydrofuran and dried to glve the title compound
(5.84 g), m.p. 116.5°-118", |

PREPARATION 3

N—(Z-Chlomethyl)-N'-methyl 2-nitro-1, l—ethenedla-
mine

To a solution of N-methyl-(1-methylthio)-2-nitroe-
thenamine (5.93 g) and 2-chloroethanamine hydrochlo-
ride (18.56 g) in water (4 ml) at 98°-100° was added

10

15

20

25

30

35

45

tricthylamine (24 ml). The mixture was stirred at

98°-100° for 10 mins and a vacuum (12 to 20 mm) ap-
plied for 50 mins. Water (8 ml) was added and the mix-
ture heated in vacuo at 98°-100° for 20 mins. Acetone
(200 ml) and an excess of anhydrous magnesium sul-
phate were added to the residue and the suspension
refluxed for 45 mins. The solid was filtered off and
washed with hot acetone (3XX50 ml). The combined
filtrate and washings were cooled and the resulting
crystalline precipitate separated by filtration. The fil-
trate was concentrated to 100 ml, the solid which sepa-
rated was filtered off, and the filtrate evaporatéd to low
bulk and chromatographed (silica/acetone). The appro-
priate eluate was evaporated in vacuo, the residue sus-
pended in ethyl acetate:ether, 1:4 and filtered to give the
title compound (2.8 g) m.p. 113°-115°, Tlc s:llca,2-
butanone; Rr0.4. o |

PREPARATION 4

5-[Dlmethylammo)methyl]-Z-furanmethanethml
oxalate (1:1)

A mixture of potassium carbonate (83.5 g), sodium
metabisulphite (22.9 g) and 1-{[[5-[(dimethylamino)-

50
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. 4
methyl]-2-furanyljmethyl]thio}jmethanimidamide male-
ate (1:2) (26.73 g) in water (140 ml):and ether (160 mi)
was stirred under a nitrogen atmosphere at room tem-
perature for 24 h. Anhydrous sodium carbonate (10 g)
was$ added and after stirring for a further 2 h, the ether
fraction was separated and washed with a solution of
sodium metabisulphite (5 g) and potassium carbonate (8
g) in water (60 ml). The ether extract was dried (Naz.
S04) for 1 h and filtered into a solution of oxalic acid
(7.6 g) in tetrahydrofuran (100 ml). The solid which
separated (1 3.33 g) was crystallised from tetrahydrofu-
ran to give the title compound (12 20 g), m.p.
116.5°- 119“ -

EXAMPLE 1

N-[2-[[5-[(Dimethylamino)methyl]-2-furanylmethyl]thi-
-0Jethyl]-N’'-methyl-2-nitro-1,1-ethenediamine |

A mixture of N-(2-chloroethyl)-N'-methyl-2-nitro-
1,1-ethenediamine (0.9 g), 5-[(dimethylamino)methyl]-
2-furanmethanethiol oxalate (1:1) (1.3 g) and potassium
carbonate (2.7 g) in water (10 ml) and tetrahydrofuran
(10 ml) was stirred under nitrogen at room temperature
for 5 days. The suspension was evaporated in vacuo, the
residue mixed with water (40 ml) and the suspension
extracted with ether (2 X30 ml). The aqueous fraction
was evaporated in vacuo and the residue evaporated
with ethanol (2X10 ml). Tetrahydrofuran (20 ml),
MgSO4 and decolourising charcoal were -added and
after 1 hour the mixture was filtered. Evaporation of the
filtrate gave an oil (1 g) which was chromatographed
(silica/methanol: 0.88 ammonia, 79:1). The appropriate
eluate was evaporated and the oily residue (0.66 g)
extracted with hot isopropyl acetate. The solid which
separated was filtered to give the title compound (0.4
g), m.p. 65°-68°, which was not depressed on admixture
with a sample prepared according to the method of

Example 15 in British Patent No. 1,565,966.

EXAMPLE 2

N-[2-[[5-[(Dimethylamino)methyl}-2-furanylmethyl]-
thio]ethyl]-N'-methyl-2-nitro-1,1-ethenediamine

‘A mixture of 1-[[[5-[(dimethylamino)methyl]-2-
furanyl]-methyl]thiojmethanimidamide maleate (1:2)
(2.23 g), N-(2-chloroethyl)-N'-methyl-2-nitro-1,1-
ethenediamine (0.9 g) and potassium carbonate (3.46 g)
in water (10 ml) and tetrahydrofuran (10 ml) was stirred
under nitrogen at room temperature for 5 days. The
suspension was evaporated in vacuo; the residue sus-
pended in water (50 ml) and extracted with ether (2 X40
ml). The aqueous fraction was evaporated in vacuo and
magnesium : sulphate and tetrahhydrofuran (100 ml)
added. After 18 hours, the mixture was filtered and the
filtrate evaporated to give a seml-sohd which was chro-

" matographed (silica/methanol). The appropriate eluate

was evaporated in vacuo to give the title compound (0.3
g), which had an n.m.r. identical to that of the product
according to Example .1 above. |

"EXAMPLE 3

N-[2-[[5 [(Dlmethylanunc)methyl]-Z;furanylmethyl]thl-
. 0Jethyl]-N'-methyl-2-nitro-1,1-ethenediamine

To a stirred mixture of 5-[(dimethylamino)methyl]-2-
furanmethane-thiol oxalate (1:1) (1.31 g) and . N-(2-
chloroethyl)-N’-methyl-2-nitro-1,1-ethenediamine (1.08
g) in water (20 ml) at 45° under an atmosphere of nitro-
gen was added a solution of potassium hydroxide (1.04
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g) in water (3 ml). The solution was stirred at 45° for 2.5
hr. and at room temperature for 15 hr. The solution was
then evaporated in vacuo, the residue dissolved in water
and a stream of air passed into the mixture for 15 mins.
The mixture was extracted with ether (2 X 15 ml) and
the aqueous fraction evaporated in vacuo. To the resi-
due was added tetrahydrofuran (70 ml), an excess of
anhydrous sodium carbonate, and decolourising char-
coal. After 1 hr the mixture was filtered, the filtrate
evaporated in vacuo and the oily residue dissolved in
4-methyl-pentan-2-one (8 ml). The solid which sepa-
rated was filtered and washed with 4-methylpentan-
2-one to give the title compound (0.72 g), m.p. 63°-66°,
which was not depressed on admixture with a sample

prepared according to the method of Example 15 in
British Patent No. 1,565,966.

EXAMPLE 4

N-[2-[[5-[(Dimethylamino)methyl]-2-furanylmethyl]thi-
o]ethyl}-N'-methyl-2-nitro-1,1-ethenediamine

To a stirred solution of 1-[[5-[(Dimethylamino)me-
thyl]-2-furanylmethyl]thiojmethanimidamide maleate
(1:2) (2.23 g) and N-(2-chloroethyl)-N'-methyl-2-nitro-
1,1-ethenediamine (1.08 g) in water (20 ml) at 45° under
“an atmosphere of nitrogen was added a solution of po-
tassium hydroxide (1.68 g) in water (3 ml). After 40 hr.
at room temperature the solution was extracted with
ether (2 X50 ml) and the aqueous phase evaporated in
vacuo. Tetrahydrofuran (70 ml), decolourising charcoal
and an excess of anhydrous sodium carbonate were
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6

added to the residue and the mixture refluxed for 30
mins. After 3 hours the mixture was filtered and the
filtrate evaporated in vacuo to give a semi-solid which
was dissolved in a mixture of methanol and acetone and

chromatographed (silica;methanol:acetone 1:1). The

appropriate eluate was evaporated in vacuo to give the

title compound as an oil (0.37 g), a portion of which was
crystallised from 4-methylpentan-2-one, m.p. 68°-70°
which was not depressed on admixture with a sample

prepared according to the method of Example 15 in
British Patent No. 1,565,966. .

I claim:
1. The thiol of formula (II)

£\

Me>sNCH-

(1D)

CH,SH

in the form of a stable acid addition salt.
2. The isothiourea of formula (IV)

ﬂ N
O I

MeNCH, CH,SCNH>

(IV)

and stable acid addition salts thereof.
% x k%
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